Increased plasma prolactin levels in ovariectomized thyroidectomized rats treated with estrogen.
It is well established that TRH exerts a stimulatory effect on the secretion of both TSH and PRL. Clinically, hyperprolactinemia is usually present in hypothyroid women, but not men. In experimental studies, results vary because of the sexes, and treatments of animals differ. The purpose of this study was to further investigate the physiological control of PRL secretion in hypothyroid female rats. Adult female Sprague-Dawley rats that were surgically ovariectomized (OVX) and/or thyroidectomized (Tx) for 2 weeks were used. Serial blood samples were collected through indwelling intraatrial catheters, and plasma PRL and TSH levels were measured by RIA. We found that OVX + Tx and polyestradiol phosphate (PEP; 0.1 mg/rat, sc)-treated rats exhibited significantly higher basal PRL and TSH levels and afternoon surge PRL levels than sham Tx rats with the same treatments. On the other hand, if OVX + Tx rats were not treated with estrogen, their plasma PRL levels were not significantly different from those in sham Tx controls. If challenged with TRH (1 microgram/rat, iv), significantly higher PRL responses were found in OVX + Tx + PEP rats than in sham Tx rats. The contents of TRH in the median eminence of Tx rats, however, were not different from those in sham Tx rats. When challenged with domperidone (10 micrograms/rat, iv), a dopamine antagonist, no difference in PRL increments was found in the two groups of animals. Treatment with CB154, a potent dopamine agonist, did not eliminate the difference in basal PRL levels between the two groups. Pretreatment with a smaller dose of domperidone (1 microgram/rat), however, enhanced the PRL-releasing effect of TRH more in Tx than in sham Tx rats. When T4 (2 or 10 micrograms/100 g BW.day for 21 days) was replaced in Tx rats starting the second day after Tx, both basal and TRH-stimulated PRL secretion were significantly decreased in a dose-dependent manner. In conclusion, the increased PRL levels in OVX + Tx + PEP rats may be due to increased responsiveness of the anterior pituitary gland to TRH, and not to a decreased responsiveness to dopamine. In addition, the elevation of plasma PRL in OVX + Tx + PEP rats is negatively correlated with plasma levels of thyroid hormone.